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cannula / Needle Combination for Subcutaneous AdnunUtration 

of an Active Substance 



The invemion relates .0 a eannula/needle combtaaUon for subcuuneous adnunist«non of 
a„ active substance, -nore particularly a medicine active substance such as, for example 
insulin. The cannula/needle combination is inserted in«> the sBn or subcutaneously, and 
is, preferably, a cannula/needle combination of a catheter head. 

A catheter head including a cannula HRe that concerned in the invention is known frotn 
DE 198 21 723 The cathet^ head comprises a camtula housing including the cannuU and 
a needle mount to be connected to the cannula housing, the needle mount inCudtng a 
^eans for delivering dre active substance. The cannula protrudes from the cannula 
housing and is placed in the tUsue or subcutaneously. The camtula may be configured 
integrally with the cannula housing or be secured/anchored to the cannula housmg tt 
being configured pliant, more particularly flexible. Configured in the cannula housmg for 
the active substance is a communicating passage to the camtula. The camxula housing .s 
formed so that it can be surface-mounted on the tissue the camtula is placed into, it betng 
suitably prepared for fixing or securing to the tissue. 

A catheter for deUvering the active substance can be connected to the cannula housing by 
„eans of a needle mount. A connecting needle is rigidly secured to the needle mount 
which is inserted to create the comtection in the communicating passage of the cannula 
housing The cannula and camtula housing remain flxed in place in and on the ussue 
while the needle mount is repeatedly comtected to/removed from the camrnla houstng. 

Placing of the cannula into the tissue or subcutaneously occurs by means of a piercing 
needle. The piercing needle protrudes through the camtula housing and, in particular, fte 
camtula. The camtula is a snug fit on the injection needle. After the piercing need e 
together with Ute cannuU has been inserted into the slcin or subcutaneously and the 



„^,e is removed from O-e cannula and cannula housing. Dependmg on .h type o 
Tl head employed. *e connecting needle is either already located .n ^ 
lunicating passage or is no» in„<.uc«. in.0 dre conn^nicating passa^» ^ - 
eonnecrion between the cannula housing and the ne^le ntount an^^ ^ 
connection of *e connecting needle to the cannula postuoned ,n the 
subcutaneously. 

TO ensure that no air is conveyed through the cannula in subsequent adntinistration o, the 
irltance. a so-called prhning. by means of which the cavities of the catheter head 
w . the active substance. d.e cavities later guiding the active substance 
li ra Lnistrauon, is carried out prior to insertion of the piercing needle an p la.^ 
,h ca-utula. More particularly, pre-filling is carried out with the acuve subs^nce 
big UP to the tip of the piercing needle. For this purpose, the hoUow piercurg needle . 

led with an opening atasuitahle location, an area notprotruding^ 
Lugh Which the acave substance penetrates to reach the Up of the pterctng needle 
during priming. 

Por the u^r it is evident that the catheter head is filed up to the tip o, the injecUon 
ZTl the tnedican^nt as soon as the medicament drips from the needle. Subse<,u^ 
Is. Ute needle including the cannula is inserted in dte sl.in or — eously ^ * 

:r.er head after positioning, only the cannula remains Urdte tissue or subcutaneously. 

one disadvantage of the needles ..own in the prior art is that the opemng dimmishes the 
Hity Of the eedle. dtus ,»ssibly resulting in .h*ing of the needle. This rrs. mcreases 
Teriry thin needles are employed, for example si.e 2SG or thhmer. The stab tty . 
Lys a problem where thin needles are concerned, even without addtttonal we^et^. 

due lo a possible opening. However, the thinner the needle and the cannula, the less 

unpleasant is the piercing experienced by the user. 



^„ Cjec, of the invention is to provide a cannuia/neeCie eon,bina.ion for an ,„«n.on 
s.in or su^utaneousiy which n.y be U,i„ ana ye. s.i« comprises an enhanced 
:!!: :l ..n^in. Pre^ah.. .e comhinaUon is sUnp.e .o handie and cosr-effecve 
to produce. 

This ohjec, is achieved by ,he suhiec. ™ner of eiain. 1. Preferred embodiment read 
from the features of the sub-claims. 

The — reutes » a cam,„.a,need.e combination for snbc_ — of 
an active substance, in particuUr a medicinal active substance such as, for exam^. 
Lin. The combinaaon comprises an injecUon needle and a cannula snrroundmg the 
injectton needle which is snugly fitted to the injection needle. 

ac^rdance with the invention the inner cross-section of the cannula ^^e o«er 
cross-section of the needle in the combination differ, i.e. a. least as regar^ <^ 
iutroduced into the cannula. The cross-sectional shape of the needle and the cro. 
Actional shap. of the hollow cross-section of the cannuh. differ h. such 
^een the needle and the inner wall of the cannula a space remams through wh^ 
Live substance can be delivered. Accordingly, unliKe the combination ,n accort^^ 
with the prior art, me cannula is now no longer a snug fit over the ftt.l crcumference of 
Tn!! but only ht certain areas. Despite the needle being introduced, sufflcten. space 
riwlthintheUwcross-secaonofthecannulathroughwhichtheacU^^^^^^ 

can be delivered, i. being more particuUrly through this cavity that the act. e substance 
delivered during priming to then emerge from the frontal «ige of me cannula. 

,„ a preferred embodiment, the needie has an outer cross-section other than circular 
whUe the inner cross-section of the cannula is circular, as is the case wtth convenuonal 
eamrulas, so that between the inner cross-section of the cannula and the outer c^s 
section of the needle a space remains through which the active substance can run 
end of the cannula during priming. 



instead of using a needle having a non-circular cross-section in combination with a 
Instead ot using cross-section may be 

cannula having a circular cross-section, a needle having 
combined with a cannula comprising a non-circular cross-section. 

Both the needle and the cannula may each comprise an outer cross-section and inner 

Both tlie neeaie a examole both cross-sections 

cross-sectton respectively which is „on-c,rcular. Thus, for example 

„„y he longer in one direcUon ot their cross-section than in .he other dtrecfon. It m» 

2s to he assured, however, in the cannula/needle conthination that sufflctent space s,^ 

^ for cotnmunicating the active substance. This is achievable more parucularty b 

r ^tuainal axis o, the outer cross-section o, the neeaie no. c„ n^.n. w* * 

.on^itu^na. axis o, *e inneV cross-section of the cannula 

longitudinal axes are at a right angle of approximately 90" to each other. ^Xe "nne 'o 

Jon of the cannula and/or the outer cross-section of the needle may he oval, for 

example, elliptical. 

AS an alternative to or in assisting such cannuWneedle combinations fl.e needle or the 
11 or both the needle and the cannula, may be provided with a longthtdm^dly 
ell^g groove, indentation or notch or be configured flattened so that be«,een th^ 
Z wa 1 of the needle a., cannula space remans for passage of the active substance » 

^ tip Of dte cannula. Also, several grooves, or indentations, notches, or flattentng. . 

cu Jnation of several such forms, may be distributed at the respective ctrcumference 

facilitate passage. 

IS not necessary that the outer cross-secUon of the needle, which " 
cross-section of .he camiula in forming the space, extends over the full length of Ore 
nllcalthoughthis is preferred for several reasons not leastof Which is Uu«i.perm..a 

simple manufacture. 

one very special advantage afforded by the invention is that the needle does 
necessarily need .o he hollow since .e active subs.nce is -'^-^-'^ ^^^^ 
outer cross-section o, the needle and the imter cross-section of the cannula. However 
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even ».en .i.. a .oUow neea.e . «,e co^inatioo ^ a— ^ ' 
sisniflcanUy higher kinking ,.abiU,y is assured in any case ..nee prov,d,ng .he hollow 
rrwi.h an opening is now elhninaled. TMs opening is a n^arory re,uiren,e„. w.lh 
riw neel in ac^rdance wi. .he prior ar., however, «. pern-i. during prnnn.s 
transpor. of fl>e active subsance up to tt.e .ip of fl.e cannula. 

FurU^r feamres and advanuges of .he inveniion read *on. tt.e descripUon o, preferred 
example embodimems wifl. reference ,o d,e attached drawings in whrch: 

Pig., is a U«e-dimensional view of a caU.e,er head including a cannula/needle 

combination, 

Figs. 2a-2c are cross-sections through en.bodimer.ts of cannula/needle combinations 
having non-circular needle outer cross-sections. 

Figs. 3a-3c are cross-sections through embodiments of cannula/needle combinations 
having non-circular cannula inner cross-sections. 



Fig. 4 



Fig. 5 



is a longitudinal section through the catheter head in accordance with Fig. 
1, and 

is a longimdinal section teough a second example embodimen. of a 

catheter head. 

Referring now .o Fig. 1, U>ere is illus„a«d a cad,e,er head including a cannula 1 
prolruding perpendicular from .he underside of .he ca.he.er head. The cannula 1 » ,^ 
Of a soft plastics m^erial, in ti.e case of ti.e example embodhnen. Teflon. .. ..ghtiy 
snr^unding a piercing needle N pene.ra.ing ti,e ca.he.er head perpendicular .0 ti.e fla 
underside tirereof. The piercing needle N witi, .he surrounding cam,ula 1, wh.ch .s 
preferably sligh,ly expanded cross-sectionally by Ure piercing needle N and .hus 
Lioned, will also be .ermed cannula/needle combina.ion in ti.e following. The caUreier 



head ,on^ me fromal end of a ca*e.er 5. The catete. 5 including the catheter head ,s 
positioned by a user hint^.f, for exantpie a diabetic. For mi» purpose, the ptercn 
„eed.e N and the cannula 1 are inserted vertically into the tissue under the s.m or 
suhcutaneously and flte catheter head is fixed in place or secured »i,h its understde ly.ng 
.wo-dimensionally on the s.in. Fixing occurs by means of a self-adhesive pad or sttCcy 
piaster. Such a pad enlarges the underside of .he catheter head available for a^srve 
purposes. If this underside already has a sufficiently large adhesive surface area, then U>e 
Lflguratlon of this underside suffices as dte adhesive surface area. Subs^uent to 
plachrg of the cannula 1. the piercing needle N is removed from the catheter head so that 
only the thin, pliant, in particular, flexible cannula 1 remains in the nssue. 

The catheter head comprises a cannula housing 2 which remains along with the cannula 1 
at the piercing location and which comprises a. u„lerside serving to fx the catheter head 
i„ place. Furthermore, the catheter head compr^es a needle mount 3 forming d>e frontal 
e™, of the catheter 5. The cannula housmg 2 ^ the needle mount 3 consttmte together a 
repeat make/break connection. 

common to all cannula/needle combinations shown in the drawings is that the needle N 
of each combmation is configured as a non-hollow needle, wherein the inner cross- 
section of the cannuU 1 and the outer cross-section of the needle N in cross-section form 
and/or in cross-section surface area deviate from each other so that one or more 
intermediate spaces remain for passage of an active substance, in particular for a pnmmg. 
,n the cannula/needle combination during pruning the flow of the active substance .s no. 
within the needle, bu, along the outer shell surface area of the needle, i.e. in the space 
formed between dte solid needle and the im-er cross-secUon of the cannula u, fte up of 
the cannula. 

Figs 2a to 2c iUustrate cross-sections through various embodiments of combinations of 
camtulas 1 and needles N as may find application m the catheter heads shown m the 
drawings, however, may also be used in other caa,e.er heads or even without a catheter 

head. 



Referring now «, Bg. 2a. there is mus.ra.ed an em—, which .he needle N ha a„ 
ova. croLsecUon, whereas .he inner cross-secUon o, Ore cannula I, prior ro .ncroOuCo 
of *e needle N, is circular so U»., after in„oduaion, .wo space. 24 ren,a,n between .he 
inner cross-section of the cannula 1 and the outer cross-section of the needle N. 

,n .he embodinten. shown in Figure 2h, the needle N is provided wid. .ongin.din.lly 
extending straigh. grooves or i„den«.ions 26, the inner cross-section of the ca^u^ 
heing Circular as before. The grooves 26 of the ueed.e N forn, together w.«. the umer 
wall of the cannula 1 the cavity or cavities 24 for guiding the active substance. 

in the en,bodin,en. Ulustra^d in Figure 2c. the needle N comprises flats 28. This n^dle 
has an angled cross-section wiU, chan^red edges, while the inner cross-secfon of the 
cannula 1, prior to introducUon of the nee^e N. is round, indeed even 
i„.r„duc.ion of .he needle. The acUve subs.ance space 24 is thus forme^ m a.,s 
embodiment by the flat flanlcs of the needle N and the inner wall of tt.e cam.ula . 

secure sea.i.g of U.e needle N in .he camrula 1 is achieved in all embodimen.s by .he 
compression *e cam.ula 1 experiences a. the contact surface areas with the needle N. 

Figs 3a to 3C show al«rna.ive embodiments of cam,ula/needle combina.ions in 
accordance with the invention combining a solid needle N each having a circular cross- 
secion with a cam,ula 1 comprising a non-circular inner cross-s«tion. The inner cross- 
section of the cam.ula 1 in this arrangement may he oval, fcr example. e.l.p«ca^, as 
shown in Fig. 3a. I. may be provided wid, iongitudinaUy extending grooves 28, as shown 
in Fig 3b. or conftgured with flats, as shown in Fig. 3c. so that cavities 24 for passage 
of d.e active substance to the tip of the cannula I exist between the needle N and cannula 
inner wall in each case. 

,n addition .o die embodiment as shown, also a c„mbina.ion of the individual feam.es of 
tt,e iUus»a«d embodiment is possible, for example, two oval cross-sect.ons. 
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Figs. 1. 4 and 5 repress,, a preferred applicadon of me cam,u.a/need.e combination, 
namely in a catheter head. 

Referring now .0 Fig. 4, i, is iUus^ated how dre active subs^nce U delivered tbrough ^e 
ca^eter 5 .o .he needie moun, 3. it being directed through a connecting -ed'e — 
in the needle mount 3 into a communicating passage in the cannula houstng 2. From he^^ 
it is further transported to the cannula 1 and gains access through the cannula 1 to me 
desired location in the tissue. An inlet and an adjoining portion of the commun.ca.mg 
passage of the cam.„la housing 2 are surrounded by a cyimdrical promherance 6 
prottuding from a rear side of d.e camiula housing 2. 

,„ me combined co.rfi.ion. me cameter head shown has. in all. me shape o, a senn^ 
ovaloid wim a fla. underside 12 rounded down U> me edge from the skin and vergn^ m 
U.e cannula housing 2 into an upper side curved mereabove partly convex and p.tl, 
concave. The camtula housing 2 at which me underside 12, lying on *e s.m^ « 
configured, comprises a rear d.scoid po..ion 11 and „pposi.e .here.o ^ 
poriion .0, ftom me underside .2 o, which me camtula 1 prom.des and f.o^ *e r^ 
Le o, Which me cyli^lrical pron.berance 6 and me dis^id poriion U, shadowmg me 
former, promuie backwards in me direCion of me needle moun. 3 wh.ch has to be 
.Urected mere-against. The needle mount 3 is symmetrical in shape, i.e. its upper s.d 
and its underside are curved outwards in me same manner; tothermore, the needle 
mount is symmettical in me »p view wim respec. to its middle longitudinal ax,s. 

The cylindrical pron.berance 6 serves in cooperadon wim a guide sleeve 7, configured a. 
the needle moun. 3, as a guiding means for posi.ioning me conneCing needle 4 relauve .0 
me h^et 9 and for correct straight guidance of me com.ec,ing needle 4 in me porfon of 
me communicating passage adjoming me inlet. This resuhs in a part of the camtula 
housing 2. su^oundmg me connnunicating passage, being brought out ftom me canntda 
housing 2 in me form of me cylindrical protuberance 6 and can thus be used as the 
guiding means when inserting me connecting needle 4. The resulting cooperating gu,d.ng 
.cans a. me needle moun. 3 is formed by the guide sleeve 7 which, in addition to .ts 



ft.„caon as a guiding means. si.»..a„eous,y pro«c. .he con^ecng e ^ 
acco„»oda.ed U.e,ei„ co-a.ia«y. .o. damage; moreover i. prcecs *e use. .cm . . 
aue » an exposed needie, for ins^nce. caused by .ouch or careiess hand..ng. The gu,de 
sleeve 7 protrudes longimdinally l>eyoM tt.e com.ec.ing needle 4. 

,n 0,e mus.ra.io„ of Fig. 4. .he guide sleeve 7 is ^...y sHd on.o U.e cylindn^l 
promberance 6 and wi.h i.s fron. edge abu. agains. *e re. side of d,e cam-uia housmg 
, from .hich d,e cylindrica. promberance 6 pro«.des. U. d.is cond.on. snap-a«.n 
fingers grip behind corresponding promberances provided in guide chu^s, rendermg any 
accidental release of the needle mount 3 impossible. 

The com-ecting needle 4 pierces a septum 8 arranged directly behind the i„ie. in .he 
communica.ing passage of d.e cylindrical prombera.^ 6. The sepmm 8 .s conflg^rre^^o 
,ha. even af.er i. has been pierced several times it s.iU provides a hermefc sea. of ^e 
communica.ing passage of d,e cannula housing 2. Directly behind d,e sepmrn^ th 
communica.ing passage comprises a dome .8 in.o which Ure -~ »^ ' 
prom.des. Co»,ec.ed to d,e dome 18 is a passage section 19 rum.mg m a strargh. ime n 
aligmnent «> the com.ec.ing needle 4 and poriing i„.o a cavi.y 20 in the front porfon 10 
f the cam.uu housh.g 2. The caminla 1 also ports i„.o .his cavi.y 20. The p.ercmg 
needle N is guided U.ough tt.e caviiy 20 at an angle, in d,e example embodimen. a. ngh^ 
angles, to d.e connecing needle 4 and the passage section 19. The piercng needle N 
prLdes through the camrula housing 2 and is oriented at an angle, in .he exam^ 
embodimen. a. righ. angles. » the u«.e.ide 12 o, the cannula hous„.g 2. In th. 
arrangemem, the piercing needle N is advantageously not guided through the pan of *e 
communicaiing passage of d,e cannula housing 2 in.o which the comiecnng needle 
introduced. 

Due m «,is arrangemem. there is no need to firs, remove .he piercing needle N ,0 permi. 
imroducing the comrecting needle into the ca.he.er head which is par.,cularly o 
advantage in priming, in which the cadieter head U to be filled as completely as poss.b.e 
wiUi acive substance before placing of the camiula 1. 
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The cannula 1 is conngured as a U>m tube wiU> a na„ge-.ype widening 21 at one end. 
This flange-type widening 21 is received in a ringed d,s»id recess in .he cannula housmg 
2 to thereby anchor the cannula 1. 

Inset in .he cavity 20. opposite the cannula inlet, is a f««her sepnun 22 which seals off 
the cavity 20. which is part of the connnunicating passage of the cannula housing 2, after 
removal of the piercing needle N. The funcUon of the septum 22 is comparable to U.at of 
septum 8. The shape of the cavity 20 is substantially cylindrical, me flange-type 
widening 21 of the cannula 1 and the sepmm 22 forming the opposite faces of to 
cylindrical cavhy 20 and between which ttte passage section 19 ports. 

Fig 5 mustrates a modifled example embodiment m which the piercing needle is inserted 
through the same communicatmg passage of the cannula housmg 2 into which the 
connecting needle 4 is introduced after placing of the camiula 1. With the exception of 
this arrangement of the injection needle and cannula 1, the cathet« head shown m Ftg. 
corresponds to that described above, to which reference is made accordmgly. 



